SUMMARY Structures corresponding to histiocytic and dendritic reticulum cells have been shown in human tonsillar tissue, "reactive" lymph nodes and spleens by means of a zinc iodide-osmium technique. These cell types have been shown in various locations in these tissues using paraffin and resin embedded sections produced after fixation/staining of the tissue in zinc iodide-osmium. The quality of morphology attained by this procedure is much improved compared with the demonstration of the two cell types by means of a-naphthyl acetate esterase reactions performed on frozen sections. The 19 February 1984 human palatine tonsils, lymph nodes, and spleens.
Histiocytic and dendritic reticulum cells may be shown in tissue sections by various means. Both cells contain non-specific esterase-for example, a-naphthyl acetate esterase-although this is much weaker in dendritic reticulum cells than histiocytic reticulum cells. ' 2 Dendritic reticulum cells also possess surface 5'-nucleotidase, but the demonstration of this enzyme usually requires unfixed frozen sections,' 2 whereas fixed frozen sections are generally used for the a-naphthyl acetate esterase method. Various immunohistochemical markers, such as muramidase,23 a,-antitrypsin,4 and cathepsin B,25 are present in histiocytic reticulum cells but appear to be absent from dendritic reticulum cells; however, surface immunoglobulin has recently been shown on the surface of the latter cells in frozen sections.6 Thus, in general, dendritic reticulum cells are not readily shown with techniques using paraffin sections.
The Langerhans' cells of the epidermis, which are believed to be related to the macrophage series of cells, have been shown at both the light microscope and ultrastructural level by means of zinc iodideosmium staining.7 We have investigated the usefulness of this technique for demonstrating histiocytic reticulum cells and dendritic reticulum cells in Accepted for publication 19 February 1984 human palatine tonsils, lymph nodes, and spleens.
Material and methods

TISSUES STUDIED
Seven human palatine tonsils, five"reactive" lymph nodes, and three normal spleens removed surgically were cut into 2 mm thick slices with a degreased razor blade immediately after excision. The slices were promptly dropped into the zinc iodide-osmium fixative.
The tonsils had been removed electively for recurrent sore throats. In two cases the lymph nodes were specimens draining carcinomas (but not infiltrated) and in three cases came from patients with toxoplasmosis infection. The spleens had been removed incidentally at gastrectomy. of the mixture were added to one part of 2% osmic acid.
Tissue slices were fixed in the zinc iodide-osmium for 18 h at 4°C, then dehydrated, cleared, and embedded in paraffin wax. Sections were then cut at 3-4 ,um, counterstained with Mayer's haemalum, and mounted in synthetic medium.
Fig. 1
In addition, stained slices were dehydrated in acetone at 20°C and embedded in "Transmit" resin and sections were cut at 1-3 ,um thickness, then counterstained and mounted as above.
As controls, fresh tissues were placed in osmic acid alone, at 4°C for 18 h, before embedding, in the absence of the zinc iodide mixture. In contrast, dendritic reticulum cells, which were also stained intensely by the zinc iodide-osmium method, were especially common in zone B, where centrocytes abound (Fig. 3) . Their cell body cytoplasm and dendritic processes stained with a finely granular pattern and, in thicker paraffin and resin sections, could be seen to ramify in a complex fashion in the germinal centres. These processes were often arranged part circumferentially at the periphery of the follicles (Fig. 4) . Finer dendrites were present on the dendritic reticulum cells of zone C. Granulomatous foci were present in one tonsil; here, the histiocytic reticulum cells and multinucleate giant cells were intensely stained (Fig. 7) . (Fig. 8) . Both the luminal (reticular) and lining (littoral) cells were stained, although there was no positivity on the outer aspect of the marginal sinuses (Fig. 9) .
SPLEENS
White pulp
The white pulp lymphoid follicles contained positive histiocytic and dendritic reticulum cells disposed in a similar fashion to the arrangement in tonsils and lymph nodes. However, a less definite polarity was seen. The histiocytic reticulum cells of the white pulp marginal zone were also stained.
Red pulp
The sinus lining cells were strongly zinc iodideosmium positive and possessed fine branching processes (Fig. 10) 2 An alternative approach to the demonstration of dendritic reticulum cells (and some histiocytic reticulum cells) was adopted by Curran and Jones, who applied the Marshall metalophil reaction to paraffin sections of palatine tonsils and "reactive" lymph nodes.6 3 In both of these studies, performed at the optical microscope level, the zonal nature of the lymphoid follicle was shown by a transition from the basal to upper zone (A to C), with increasing numbers of metalophil dendritic reticulum cells; less strongly staining histiocytic reticulum cells were common in zone A but almost absent at higher levels. In one of these studies,'3 dendritic reticulum cells were also shown by the presence of surface immunoglobulin which outlined their dendritic processes. A similar zonality is also seen in benign follicles by means of, for example, the a-naphthyl acetate esterase reaction but is absent from malignant lymphoid follicles.2 The reaction requires frozen section methods, however, and the zinc iodide-osmium method, with its potentially excellent morphological capability, is well suited to the demonstration of lack or presence of zonality.
The structured nature of reactive follicles has been emphasised elsewhere, '4 The zinc iodide-osmium method was first described by Maillet'8 and has been applied to the demonstration of epidermal Langerhans' cells by light and electron microscopical techniques.7 '9 The relation between Langerhans' and other cells of the " Thus there are numerous monoclonal antisera available for the demonstration of reticulum cells. Manifestly, many of these antibodies are not fully specific. In addition, they require frozen section methods and the morphology attainable is not as satisfactory as that possible with the zinc iodideosmium reaction, where, although fresh material is initially a prerequisite, subsequent paraffin or plastic embedding affords excellent section quality.
